Functional disturbances due to structural remodeling in the failing human heart.
In severely hypertrophied hearts structural remodeling occurs continuously and finally leads to heart failure. The remodeling process involves all structural components of the cardiomyocyte and all protein families and it consists of cellular enlargement accompanied by degeneration in addition to the occurrence of fibrosis. Nuclei are increased in size but the nuclear volume/cell volume ratio is reduced. Transcription and translation are downregulated for contractile and sarcomeric skeleton proteins but both are upregulated for cytoskeletal and membrane-associated proteins. The connexin43 content is significantly reduced. Chronic degeneration finally leads to cell death by ubiquitin-related autophagy, and acute ischemic cell death (oncosis) is also observed. Apoptosis seems to be of minor importance. The morphological alterations described here are the structural correlate of the typical clinical characteristics of heart failure in human patients: of reduced contractile function, of increased ventricular stiffness represented by an increased left end-diastolic pressure and of ventricular arrhythmia.